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Request for Information: Marine Sciences Laboratory  

 

DATE: June 2019 

SUBJECT: Request for Information (RFI) 

PURPOSE: The main focus of this document is to elicit responses to questions addressing the growing 
wŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ όwϧ5ύ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ bŀǘƛƻƴŀƭ [ŀōƻǊŀǘƻǊȅΩǎ 
όtbb[Ωǎύ aŀǊƛƴŜ {ŎƛŜƴŎŜǎ [ŀōƻǊŀǘƻǊȅ όa{[ύ facilities for renewable energy, maritime markets, and 
energy storage research, technology development and testing. This information will help DOE and PNNL 
prioritize resources and investments. 

Description 

tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ bŀǘƛƻƴŀƭ [ŀōƻǊŀǘƻǊȅΩǎ όtbb[ύ Marine Sciences Laboratory (MSL), located in 
Washington State, is the US Department of Energy's (DOE) only marine research facility. The laboratory 
helps the nation achieve sustainable energy, a healthy environment, and robust security in coastal 
settings. The purpose of this request for information is to solicit feedback from industry, academia, 
other national laboratories, government agencies, and private entities regarding the use of this unique 
DOE marine laboratory as a research, development, testing, and validation venue supporting multiple 
DOE missions as they relate to the coastal and ocean environment. MSL is a unique facility that offers 
direct access to clean air and clean marine water and freshwater in the laboratory and in the adjacent 
environment (including wetlands, sheltered marine water, and near-open ocean conditions), permitted 
in-water research and development (R&D) venues, research vessels and autonomous research 
platforms, and a DOE-certified dive team. Personnel expertise covers a broad range of topics, including 
harnessing the ocean for energy, maximizing the use of marine resources, and enhancing knowledge 
related to coastal resilience under changing natural and man-made conditions.   

This document will describe MSL, its capabilities, and existing and potential projects in the sections 
below: 

1. Background 
2. Facilities 
3. Capabilities 
4. Current Work at MSL 
5. Vision beyond Current DOE-Supported Programs 
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1. Background 

MSL supports multiple DOE offices including the Office of Energy Efficiency and Renewable EnergyΩǎ (EERE) 
Water Power Technologies Office (WPTO), Wind Energy Technologies Office (WETO), Bioenergy 
Technologies Office (BETO), and Fuel Cell Technologies Office (FCTO).  MSL also supports other DOE offices 
such as  Office of Science (OS), Nuclear Energy (NE), Office of Electricity (OE), and Advanced Research 
Projects Agency-Energy (ARPA-E), and other government agencies, such as the Department of Defense, 
National Oceanic and Atmospheric Administration (NOAA) and the US Coast Guard.  These offices support 
the following program efforts: 

¶ quantifying environmental effects of marine renewable energy (MRE) including wave, tidal and 
offshore wind 

¶ developing and testing new technologies to measure environmental conditions around ocean 
energy conversion devices 

¶ improving productivity of algal biomass for biofuels 

¶ improving the technology and cost performance of systems to extract trace elements (i.e. 
uranium, selenium, lithium etc.) from seawater 

¶ developing and testing materials and coatings that reduce biofouling and biocorrosion 

¶ developing and validating models combining atmosphere, ocean, and terrestrial processes that 
integrate responses to changing environmental conditions, quantifying opportunities for ocean 
energy conversion, and estimating infrastructure risks from hurricanes and coastal flooding 

¶ modeling and characterization of acoustic signatures from biological and anthropogenic sources 

Setting of the Marine Sciences Laboratory  

MSL (https://marine.pnnl.gov/) is in Sequim, Washington, in the northwest corner of the state on the 
Olympic Peninsula (Figure 1). The lab is situated at the entrance to Sequim Bay, which opens to the 
Strait of Juan de Fuca, the body of water separating the US and Canada, and the shipping route for 
major ports such as Seattle, WA and Vancouver, B.C. The ƭŀōΩǎ location allows direct access to sheltered 
bays and to high wind, wave, and tidal flow environments with depths up to 100 m.  The current speed 
in the adjacent channel is up to 2 m/s, with a depth of 10-12 m, opening into a quiescent bay with 
depths over 30 m.  The proximity to open ocean provides one of the cleanest airsheds in the world, 
providing an ultra-trace-level background for measurement and signature science.   

https://marine.pnnl.gov/
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Figure 1 Location of the Marine Sciences Laboratory on the Olympic Peninsula 

2. Facilities 

The MSL property, approximately 100 acres, contains indoor and outdoor research facilities specifically 
designed for marine research and ocean science.  Aquatic laboratories (15,000 ft2) are equipped with 
through-flowing seawater that can be heated, cooled or diluted with freshwater to reflect water 
conditions from the tropics to the arctic.  Experimental tank systems inside and outside the laboratories 
include flow- and wave-tanks and full-spectrum computer-controlled lighting capabilities.  Engineering 
facilities include electrical and biological laboratories supported by chemistry laboratories for organic 
and inorganic constituents. The facility maintains a pier and dock with power and data feeds supporting 
in-water devices, a mobile operations and data analysis command center, and research vessels (Figure 
2). 
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Permitted Areas/Underwater Test Sites and Available Baseline Data  

Research and testing of devices in aquatic ecosystems like those adjacent to MSL requires 
environmental permitting. DOE has worked with PNNL and regulatory agencies to obtain permits for 
activities at or near MSL including the following activities:  

¶ installation of equipment on or in the seabed 
¶ installation of floating platforms or moored buoys 
¶ installation of scientific equipment on the MSL dock and pier 
¶ deployment and operation of Autonomous Underwater Vehicles (AUVs) 
¶ habitat and species surveys and sediment sampling (amounts, depths, and locations may be 

limited for sediment sampling without amendments) 
¶ vessel use for deployment of sensors 
¶ operation of acoustic or emitting devices at frequencies outside of marine mammal hearing 

ranges (below 7Hz or above 180 kHz) or at sound pressures that are below the Level B 
harassment thresholds for marine mammals (160 dBrms) 

Figure 2 Pier, shoreland facilities and 33-ft SAFE boat 
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¶ electromagnetic fields studies (temporary operation of EMF fields less than 1.1 µT and 0.5 V/m 
in a single, discrete location) to test potential impacts to the marine environment 

In addition, MSL staff are working with regulatory agencies to obtain permits in Clallam Bay, 
Washington, a site west of MSL that can be used to test devices under higher wave energy conditions 
than those found within Sequim Bay.   

Consistent data streams are crucial for predictive model inputs such as current velocity and wave height 
for oceanographic models. Supplemental environmental data, such as sound speed, can be critical to 
differentiate detailed quantitative analysis for sonar measurements or a generalized estimate with 
unacceptable error. Current velocity, wave height, sound speed, water quality, bathymetry, and bottom 
type have been well-characterized in Sequim Bay. Although permits have been obtained to collect 
baseline data, MSL is not currently collecting real-time data.  

Research Vessels 

MSL owns several research vessels:  

¶ a 33-ft SAFE Boat with davit and optional gantry system  
¶ a 28-ft Aluminum vessel with A-frame and davit  
¶ a 23-ft SAFE Boat  
¶ a 17-ft- Alumaweld Super-Vee LS  
¶ a Sun Tracker 20 Fun Fish  
¶ a Small-scale tethered visual inspection Remotely Operated Vehicle ROV 

MSL leases larger vessels when needed to support large-scale deployments and retrievals and has a 
standing contract with the University of Washington for their 58-ft research vessel, the R/V Jack 
Robertson. 

Laboratories  

Laboratories (Error! Reference source not 
found.) and facilities at MSL support the 
following areas: 

¶ aquatics research laboratories with 
open floor plans that enable 
research on chemical, biological, or 
physical components and processes 
under controlled conditions 

¶ electronics labs for sensor and 
platform development                                

¶ a pier with floating dock for water and research vessel access  

¶ a freezer laboratory capable of maintaining air temperatures between 0°C and -15°C 

¶ a 720 ft2 greenhouse plumbed with seawater and freshwater 

Figure 3  Wet laboratory with circular tanks 
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¶ a 8 x 14 ft. mobile operations and command center with power, wireless and wired 
communications connections 

¶ class-100 clean labs used to prepare, handle, and analyze environmental samples for ultra-trace 
level determinations of metals and metalloids 

¶ a mercury analytical lab internationally recognized for its unique ability to conduct ultra-trace 
level measurements of mercury (Hg) and monomethyl mercury (MMHg) 

¶ organic and inorganic chemistry labs for multidisciplinary studies 

¶ biotechnology labs equipped for molecular environmental microbiology, microbial physiology, 
plant and animal tissue culture, genetic engineering and synthetic biology (Most of these labs 
are certified as Biosafety Level 2 (BSL2) workspaces.) 

 

 

Figure 4 Aerial view of the MSL laboratories located in the bluff 

Figure 4 provides an aerial view of the laboratories associated with MSL. Two unique features housed at 
MSL include a 1,100-liter raceway equipped with a paddlewheel and a recirculating pump system that 
generates turbulence and allows researchers to form frazil ice, and a separate arctic laboratory 
dedicated to small-scale cold-water research.  
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The entire facility is equipped with an onsite waste water treatment system that removes chemical and 
biological constituents before discharging water to Sequim Bay through a National Pollutant Discharge 
Elimination System-permitted outfall. 

3. Capabilities 

Scientists and engineers at MSL, with support from the larger PNNL campus in Richland, Washington 
have expertise in materials engineering, battery technology, systems engineering and integration, 
technoeconomic analysis, data analytics, marine technology/engineering, biotechnology, 
biogeochemistry, ecosystems science, environmental compliance, toxicology, data collection, 
development of sensors, and earth systems modeling, as well as a scientific dive team to support in-
water research, technology development, and testing.  

Further details for specific areas are given below. 

Sustainable Ocean Energy 

Researchers at MSL are enabling sustainable energy from coastal and ocean environments, including 
renewable electricity, biofuels, hydrocarbons, and nuclear energy. Our science and engineering 
programs are directed towards the following efforts: 

¶ developing, testing, and deploying predictive tools supporting device siting, operation, 
performance, and emergency response 

¶ developing, testing, and deploying resource characterization and environmental effects  
technologies 

¶ developing and testing technologies to improve energy production and environmental 
performance of MRE devices 

¶ quantifying potential environmental effects in the field and developing any needed mitigation 
measures 

¶ developing new technologies that couple diverse sensing systems with pattern- and signature-
analysis algorithms to identify species and interactions with devices under adverse observing 
conditions 

¶ developing and testing new materials to improve effectiveness and cost-performance of devices 
and systems operating in marine environments 

¶ applied biofouling and biocorrosion research and technology development 
¶ developing and testing new technologies to extract critical minerals from marine waters 
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Environmental Systems Integrity 

MSL researchers deliver integrative science, modeling, and analytical tools to help prevent and reverse 
damage to terrestrial and aquatic ecosystems, with emphasis on the linkages between them. Areas of 
focus include the following research: 

¶ research on nutrient, contaminant, and carbon transport and cycling within the land-ocean 
interface 

¶ multi-scale population, community, and earth systems modeling, linking environmental systems 
to climate, engineered systems, and landscapes 

¶ adaptive environmental management within a quantitative systems framework 

Measurements and Signatures 

Researchers work on improving situational awareness and identifying potential threats in multiple ways. 
Programs focus on developing efficient and effective ways to acquire data from the air, water, sediment 
and biota, and translate those data into actionable intelligence. These include ultra-trace detection for 
high fidelity sensing and forensics and maritime systems and operations development and testing. 

Scientific Dive Team   

MSL has an experienced dive team 
(Figure 5) composed of research 
scientists who support scientific and 
engineering projects in a wide range of 
underwater environments. Typical 
assignments include habitat and species 
assessment, habitat restoration, 
underwater sampling, equipment 
deployment, and underwater video and 
photography. The team has advanced 
standardized equipment including 
standard SCUBA, closed-circuit 
rebreathers, and a variety of scientific 
and video/photographic equipment. The 
divers use full face masks that allow 
underwater communication. The team works 
under the auspices of a Diving Control Board and can perform both scientific and light commercial dives, 
the latter for the purposes of installing, maintaining, and retrieving scientific equipment. 

Coastal and Ocean Modeling 

Modelers at MSL develop and apply state-of-the-art oceanographic, hydrodynamic, water quality, and 
ecosystem models in watersheds, rivers, estuaries, and coastal regions. Comprehensive numerical 
modeling builds scientific understanding and supports decision making for all aspects and scales of the 

Figure 5 Members of the dive team 
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hydrologic cycle, including resource assessment for marine energy and river energy generation devices. 
Investigations include hydrodynamics, water quality and quantity, sediment transport, and ecosystem 
modeling that support the diversity of science and decision needs. Modeling capabilities range from 
simple one-dimensional (1-D) flow and effluent dilution models to complex three-dimensional (3-D) 
hydrodynamic models, incorporating computational fluid dynamics (CFD), fate and transport, and 
comprehensive water quality models. In addition, PNNLΩǎ computational sciences portfolio, including 
computational engineering, high performance computing, semantic and human language technologies, 
machine learning, systems integration and software development are at the forefront of basic and 
applied research.  

4. Current Work at MSL 

Researchers and facilities at MSL currently support several DOE EERE programs including the Office of 
9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ŀƴŘ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅΩǎ ό99w9ύ ²ŀǘŜǊ tƻǿŜǊ ¢ŜŎƘƴƻƭƻƎƛŜǎ hŦŦƛŎŜ ό²t¢hύΣ ²ƛƴŘ 
Energy Technologies Office (WETO), Bioenergy Technologies Office (BETO), and Fuel Cell Technologies 
Office (FCTO).  MSL also supports other DOE offices such as  Office of Science (OS), Nuclear Energy (NE), 
Office of Electricity (OE), and Advanced Research Projects Agency-Energy (ARPA-E), and other 
government agencies, such as the Department of Defense, National Oceanic and Atmospheric 
Administration (NOAA) and the US Coast Guard.  Brief descriptions of projects from some of these 
offices are provided in the following sections.  

EERE - Water Power Technologies Office Research 

WPTO supports early-stage research focused on innovative water power technologies designed to 
ensure that environmental issues are addressed.  Examples of such work at MSL are given below. 

Triton Initiative 

Since 2015, the Triton Initiative has supported the development of advanced and cost-effective 
environmental monitoring technologies for MRE. This includes providing permitted underwater test 
sites, vessels and scientific crew support. The expertise and capabilities of Triton are leveraged to 
provide testing and technical development support to competitively-selected awardees from a separate 
DOE funding opportunity targeted at improving technical performance while reducing costs of 
technologies. The research includes baseline data collection of seafloor characteristics, integrated 
acoustic monitoring systems to measure noise emission from turbines or capture sounds made by 
nearby marine species, electromagnetic force generated from cables and devices, and remote sensing 
techniques for monitoring environmental interactions of marine species with devices. 

In addition to the environmental monitoring technology development, MSL is leading an effort to 
observe fish behavior around a deployed tidal turbine combining optical and sonar sensors with tagged 
fish for separate 3D tracking. Beyond this, Triton is developing recommendations for consistent 
environmental measurements through the development of guidelines for the marine energy industry.  




